cellent conditions for intraocular surgery. In practice the decision must depend to a considerable extent on the experience and preference of the anaesthetist. If he is a master of both techniques, my preference, after nine years of comparing the two, is for basal sedation with local anmsthesia.
Squint surgery: Local anesthesia cannot overcome the pain which arises from pulling on the extraocular muscles in squint operations, so that inhalation anesthesia is necessary both for children and adults. Whatever method is used the plane of anesthesia must be deep enough to prevent the bradycardia which results from the oculocardiac reflex.
Detachments: Local anaesthesia with sedation is usually inadequate because of the traction on muscles and because surface anesthetics tend to obscure the fundus view by their effect on the corneal epithelium. The conditions are best met by a non-inflammable inhalation aneesthetic with intubation.
Lacrimal surgery: In lacrimal operations hemostasis is the most important factor, for without it accurate plastic surgery is impossible. Inhalation anisthesia with intubation combined with hypotensive drugs gives excellent conditions. However, basal sedation, given by the intramuscular route, combined with suitably placed local infiltrations and surface anaesthesia of the nasal mucosa is also very effective and reduces bleeding to a minimum so that a sucker is unnecessary. The systemic effects of this method, which I have used as a routine for the last eight years, are less drastic than those of the hypotensive techniquesindeed the presence of an anesthetist is not really essential.
Enucleation: In children or young adults inhalation anesthesia is usually necessary, but in older people, for whom the operation is more often required, intravenous or intramuscular sedation with local anaesthesia, including a large retrobulbar block, is greatly to be preferred. The relative absence of bleeding, compared to that in cases operated on under inhalation anaesthesia, is striking. No packing of the orbit is necessary and the length of time needed, both for the operation and for convalescence, is greatly reduced.
Plastic procedures on the lids: In adults local anaesthesia alone is most satisfactory for simple operations on the lids, but some sedation may have to be added for the more extensive procedures. Children and adolescents usually need inhalation anisthesia. It is now generally agreed that the ascending reticular system of the brain stem exerts a regulatory action on the cerebral cortex and determines the level of consciousness (i.e. awareness of self and of environment) with all its graduations between deep sleep and the fully alert state (Feldberg 1959 ).
The reticular system is a complex neuronal network which extends throughout the length of the brain stem occupying a position roughly between the main motor and sensorytracts. Part of it has long been familiar as the formatio reticularis in the medulla but its function remained unknown until development of micro-electrode recording techniques made its exploration possible. The first discovery was that a descending system projecting to the spinal cord played an important part in regulation of muscle tone; it was in the course of investigation of this system that a chance observation by Moruzzi and Magoun revealed the existence of an ascending system which on stimulation evoked EEG changes in the cerebral cortex which corresponded to the alert or wakeful state (Moruzzi & Magoun 1949 , Magoun 1955 .
The region from which these effects were obtained was in the neighbourhood of the tegmentum, the subthalamus and the dorsal hypothalamus. Subsequently it was found that peripheral stimuli delivered to somatic, cranial or visceral afferent nerves induced the same changes. Further studies with implanted electrodes in the lemniscal system, the reticular system and the cortex revealed the existence of a dual route to the cerebral cortex. One travelled direct to the cortex through the lemniscal pathways and had a short latency whilst the other passed through the reticular system and had a long latency (French etal. 1953a ).
Finally, it was shown that destruction of the areas in the reticular system responsible for arousal rendered animals permanently comatose with an EEG record of deep sleep, unalterable by even the most vigorous stimulation, although conduction along the main sensory and motor pathways remained unimpaired. On the other hand interruption of the lemniscal pathways left the animals capable of waking and sleeping normally and of being aroused by peripheral sensory stimulation (Lindsley et al. 1950 , French & Magoun 1952 .
Although this work was carried out on cats and rhesus monkeys the findings in human subjects rendered comatose following injury or disease of the brain show that the same parts of the brain responsible for arousal in animals were damaged or destroyed (French 1952) .
Soon after the establishment of the dependence of the alert or wakeful state on the integrity of the ascending reticular system, studies in animals revealed that light anmsthesia coincided with the disappearance ofevoked responses in the reticular system and of the arousal response although conduction in primary sensory pathways continued unimpaired, often giving rise to intensified cortical responses (French et al. 1953b , Arduini & Arduini 1954 .
Similar experiments with chlorpromazinethe most active of the phenothiazinescreated a widespread impression that it too had a similar action to general anesthetics (Rinaldi & Himwich 1955) . However, Bradley, in a series of experiments, established that chlorpromazine and several other phenothiazines were without any depressant activity on cholinergic mechanisms either in the cerebral cortex or the reticular system. He concluded that their depressant effects arose from interference with a non-cholinergic neural mechanism at the point where the main sensory pathways send collaterals into the reticular system (Bradley & Elkes 1957 , Bradley & Key 1958 . Ramon y Cajal first described these collaterals more than fifty years ago.
Some experiments which Bradley (1957) carried out at Pisa illustrate this idea and draw a distinction between the action of phenothiazines and general an.sthetics (in this case thiopentone) on the reticular activating system. Using microelectrodes he was able to record activity from a single neurone in the reticular system. In the unsedated conscious animal he evoked responses in this neurone on separate occasions by tapping the hind leg, the foreleg or the nose (V cranial nerve) demonstrating incidentally the 'convergence phenomenon' and illustrating the nonspecific nature of neurones in the ascending reticular formation.
After administration of 2 mg/kg of chlorpromazine (a dose in animals which also depresses behavioural arousal to afferent stimulation) the neurone continued to respond as before but with a much reduced intensity. It is significant to note that increasing the dose of chlorpromazine fivefold did not intensify the effect in any way and responses could always be obtained.
However, the administration of a small dose (5 mg/kg) of thiopentone (known to be insufficient to render a normal animal unconscious) brought about complete abolition of all unit activity for a period of twenty minutes. These experiments, brilliant in conception and execution, have not received the attention from anesthetists that they deserve. They distinguish vividly between the site of action of chlorpromazine (the point where afferent nervous impulses enter the ascending reticular system) and that of thiopentone (on the ascending neurones themselves). They illustrate also how the so-called 'potentiating' action of chlorpromazine arises. The 'filtering' or damping down of afferent flow from the periphery into the ascending reticular system results in a secondary reduction of the rate of discharge of its neurones since they depend on a constant flow of activity from the periphery. They thus become susceptible to normally ineffective quantities of anaesthetic agents, whilst normal doses produce a prolongation and intensification of the anesthetic state.
The depressed state which results from a combined injection of chlorpromazine and an opiate (e.g. the 'lytic' cocktail) is the outcome of a similar complementary effect arising from depression of two of the main streams of neuronal activity which are essential for consciousness.
While chlorpromazine is without depressant effect on cortical mechanisms, opiates have the property of depressing activity in the cortex which follows the arrival of specific impulses through the classical sensory pathways. The probable site of action lies in the corona radiata where impulses subserving the perception of pain and their associated subsequent motor responses converge to meet the ascending reticular system in the region of the basal nuclei, the resulting fusion giving rise to consciousness. Penfield & Jasper (1954) have suggested that this region of the brain should be known as the 'centrencephalon'.
The selective depression of both these pathways, i.e. the ascending nonspecific of the reticular system and thedescendingspecific from the cortex, is sufficient to lower or abolish consciousness, the effect varying with the dose of chlorpromazine and opiate, the route of administration and the tolerance of the patient.
The possible results of reduction of input from the periphery to the reticular system by an action such as that of chlorpromazine cannot be considered here. It is worthy of note that muscle tone, vasomotor activity, reflex respiratory responses, the act of vomiting, are subservient to the activity of the reticular system quite apart from consciousness. Moreover, pathways to the hypothalamus and neurohypophysis suggest in part at least a regulatory action on these structures (Harris 1958) .
Some may recall Sherrington's comparison (1951) of the activity of the waking brain to myriads of flashing lights at each synaptic connex-2! Section ofOphthalmology 983 ion. Our problem is to know which lights go out during anesthesia and which remain flashing. We are making progress in this direction and it is becoming apparent that fewer lights become extinguished than many of us supposed in the past. General anTsthesia for eye surgery is now so well established that it is difficult to contribute anything new. However, it is not used by the majority of surgeons. In the United States 90 %o of ophthalmologists use local anesthesia (Atkinson 1961) . In this country the figure appears to be 80% (Zorab 1961). Many surgeons have been dissatisfied with local anmsthetics and the search for better methods has been prolonged, commencing with thiopentone in 1950 and the use of curare by Kirby and others about the same time. It is difficult to say who pioneered general anisthesia in this country but Cridland & Sandiford (1955) described full general anesthesia and recorded their results. The problem of the cataract operation has been fully considered and if this can be performed satisfactorily under general anaesthesia it will follow that all intraocular operations can be so performed, and the management of the disorientated surgical patient at the time of operation will present no problem.
Atkinson records nine advantages of local over general aneesthesia and an attempt will be made to eliminate these. He states:
(1) Early ambulation and feeding by mouth are safer.
(2) The secretions are better controlled.
(3) The electrolytic balance, blood chemistry and bodily functions are not upset. (4) Less post-operative care is needed. But, with modern anesthesia the patient recovers rapidly and is often awake before he is put back to bed.
(5) The risk of explosion is eliminated. (6) There is less bleeding.
But, all present-day anesthetic materials are nonexplosive. There seems to be no great increase in bleeding under general anmesthesia and in any case this is not a problem in cataract surgery.
(7) There is less nausea and vomiting. (8) The incidence of pulmonary and embolic complications is lower. (9) There is less risk of aspiration pneumonia.
The dangers of nausea and vomiting are probably overrated. While no anasthetist can guarantee the absence of these or slight coughing, they are now rare in skilled hands.
Most surgeons now use sutures and if a routine number of five corneoscleral sutures is used there will be no anxiety.
The occasional case of pneumonia in a frail old person will occur whatever method of anesthesia is used and is no more common under general than under local anmsthesia.
The method used is quite routine and I quote freely from advice given by Dr J L Anderson, anesthetist at Edgware General Hospital:
Methodfor General Ana?sthesia The patient is admitted two days before operation. Quinalbarbitone and amylbarbitone gr 1 -3 given at night. Premedicationatropine 0-6 mg and pethidine 50 mg by injection an hour before operation. Induction by a sleep dose of thiopentone followed by suxamethonium 50-100 mg. Larynx and tracheal mucosa sprayed with lignocaine and an orotracheal tube greased with 2% lignocaine ointment is inserted. Maintenance with nitrous oxide and oxygen with intermittent intravenous injection of pethidine.
If an accurately calibrated halothane vaporizer is available, 50/50 nitrous oxide with halothane should be used. A Ruben non-rebreathing valve is useful to reduce expiratory resistance and prevent carbon dioxide retention. Post-operative drugs are usually not necessary. Codein. Co. or chloral hydrate gr 15 can be given.
